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m m m 

[0001] *%w\*Mmmmiz.frw. m^)T;^^^mn\mmt^mmm.w^)T/^ 
[0002] m*m%<Dmm<Dmmuzm\ Mm^m^m\mm^h<Dtm^m<D^ 

9J*H-*^a#a*J:9i:e)HTV>S. fflttSftrtoaflltt* Wt^P^ty 

'^>^a=yh^iaiO^Oiifl|fclBL-C^**»e>SiPI (Serial Peripheral Interface) £ 
Data Sheet TLE4230 GP, Infineon Technologies AG, Bereichs Kommunikation (28 

August, 2ooo)]^{ciE*$tb-cv^ 0 tmxm^K^tiz^v-m^n, spi 

(Serial Peripheral InterfaceX&UWJffi-^i&V ^tUZTC*, mMWMX^Xo £ft 

ZttfVZZo tfz, PWM(Pulse Width ModuIation)/j:^®V^»|'C^-W*'7Sril 

tt,*iR2(WMDS61-166244^«)O015^E«© 1 t>«)* J *>S. 
[0003] ##fF^C^l : Data Sheet TLE4230 GP, Infineon Technologies AG, Bereichs 
Kommunikation (28 August, 2000) 
tf&Xm :WHB861-166244^« 

[0004] $x±®^tcftM&.mte, &mtt>/*7&M®irZKft®&tofr&ffi-?&Zo L 
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[0005] £fc, SfflBSPItt, ^X*ZmfetLXmiat9c^T-¥b\/-i/a>&7FWJ:±. 

Ki^Wov NT,v^y-K*^w-^y-K^^^ (ant ) mi^v-zfj- 

[0006] $1^KD^I?^J!£<#A$H'CV ^ i #^fCOmTi*, $iJ«oa^5/-K^ 
0(-7^CPU-e^f -tRQOl, RQ02)S:t±l^i-5fc*, ^-^CPU^fev** 

[0007] ±E«&flWpm&t;:^ fl&w^/^o^v^to&n*. 
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[ooo9] &b\zM2<D @ ^w^i-sfcfe{c % #38W-c«*u— ^/-KoWRflr*^^ 
[ooio] aisa*i«-^»o^3-K©*jsfeicw:a*#*.bn5*s, i&<&.t<d2<d<d% 

(a) 001 

a«0#lR)&*fiSiRft-li-=L:g{9tttfs 

(b) 092 

afB©^i^«:*'taw«#=L:asm»f^ 

(c) 0U3 

aflr©^riRi«:*-raKfli*=H:SflnBif^ 

(d) 0ij4 

aflr©*l^«r*-t-«Rfl|-»= (H, L) : 3£{f »ft* 
afSO*I^Sr**f-aWffi#= (L, H) :g{f »ft 
affi©#lRl«33H»Wt*= (H, H) : i^ff • 3HalDB#jt!jf£ 
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coon] muDo^m^m^K^mommiy^^t, io<D^x?/-vmm<Dx^ 
^^LT®^^-cv^^^-r^i^sMi^tii^-r^¥^> 

[0012] $|fc<D*u-://-Ktf>&* » % »i©aKf9fT&s^tt^w-^y-K«MlL-c 
[0013] (e:J:5»^g(i, loO-r^y-K^ »o*v-://-R^ 

-Ytcomxmm^nmm^^t^^^^/-Y^(Dm^x<>xmm 
[0014] sfc, w fcisft^Mav-^Att, •v-r^n^n-feyf-^^rutt wmzn 1 ? 

loO^^y-Kt^n^W^^n^Pir^^WLTlf^^S^fT^li^O 

[0015] #$&wn^:*btf, -^^/-K^ogfrnf #***©^-^y-K*ss«-ct, 
^^u-y/-h*^mt}ir^^y-hi^t<>x<D^m^om^tm^uj:^ 
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[0016] ur, m\zm^x*mm<DnMM\z^x$iw*Mz.Zo 

[0017] mm s *mw<D&*wmmmz*i-mx'h% 0 m^^^^m^j-y^ 

5i^-7;^/-ra>v^) lood^i/oyp-fe^f-d/ox/^, i/oy-K, xu- 

fStf^ig^v/UT/uffifaggl^L-C^L, W;^^^ti&2ira«lf-5§-20 
[0018] ftjo, ftJ^E&^ffll ^ft5MJ7/HIlf <tLTSPI(Serial Peripheral 

[0019] ^^^jtCct^fi, Myy^±y^ioo^bi/o^xi±yf- mz-m/of^^) 2 

-feyiMOOT^W^omiB&^M^^^, I/OT'n-tr^ (*fcfiI/Ox/W*) 200 

[0020] 02(2, MVZftt^l00\zmk<Dl/O-7n±yV- (tfcm/O^UX) 200-1 
-200-n«i^Lfc^»^L-CV ^ 0 ffi^&^«ff ^19-1- 1 9-nte#i§ 
<^T/Wilfm&^LT£i£U W;W^^#21-l~21-nte^m{@ 
Sim-^20-l-20-n£^LTfca£-r3 o 

[0021] *5liif!|{cJ:tvii, 3fe«^fc0l(75^^J:!9t#-<O{±l^^oMv'^xA 

[0022] m3te,*mw \zmmfr>vT/ummnnm%iFLx\< ^. ^^/-k (^-ivy 

p-fey^) lOO^^-^y-Ka/O^n-fe-zU-) 200-1 -200-n|Cff^(SCLK 

io, txdii, rxdi2) , mfem&m%m^x*s-h*b<omtti&<oftttbi, 

[0023] TXDllWrr^y—K(/^>^-fe^) 100*^1^—^/— KO/O^n-feyf-) 
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200-1 -200-n^Oi£{§{§-5§\ RXD12[**1/-X 7-K (I/O^nir^) 200-1 
-200-n©V fuft^b^^y— K (/^//ntyf) lOO^Ogflff -5§"T?£>5 0 
SCLKlOftTXDll, RXDl2£i|te}£1-6^P^£^U #iJ;ik£SCLK10<Dlz:±# 
(Jjc^-CTXDll, RXD12^ttl;>j£*K SCLKlO^ftT^yi^TXDll, RXD 
12^7y^$tlS. aW&V*tt*©a»|!:, SCLK10©&T3^2/^T*TXD11, RXD 
12*Stb^jS*l, SCLKlO^Aid^^^T-TXDll, RXD^^y^tvSo TX 

[0024] ilM!Rfc##18#TXCSl # (13-1) -TXCSn# (13-n) , RXCS1 

# (14-l)-RXCSn# (14-n)d^£3ll«K*&5„ v^/-FWy/nty 
f-) 100tt^V-^y— KO/O^n-feyf-) 20O-l-20O-ntC{f ^(SCLKIO, T 
XD11,RXD12,TXCS1# (l3-l)-TXCSn# (13-n), RXCS1# (14-1) — 
RXCSn#(14-n))-CgS»b-CV^ 0 

[0025] &3b\ ffi^CtlUv^rfljlia^IWr^o-, BP*>L©£tu:^r 

$&ff ^^foS^^L-Tl^o TTL(Transistor-Transistor Logic) l"</K£>f&St|U 
K-CI4Ltl8»1-*fc«>«>Ltv ^ (^Wyi/a-^K) IfttfHSV ^cfc, fcfctt AfXfc J: 

xhz>o wr> *mmmxttmmmftm%mmzT?T47v~m j %*®>mi,tim 

[0026] TXCS1 # (13-l)-TXCSn# (13-n) ttSSflT ft ^TXDllfco^TO^/X-fe 

u*Mt ^-e, i£ff ft -^-txdi \imj&1r%*v-7;—y\zn^%h<ox*hz>z.b* 
jfrt. w*. ff txcs i # ( i 3-1 ) (l) -cfcs^t fcttsswflr -^txd i 1 

-^/-Kd/OXn-fey^) 200-1 teStf^SfcOTffcSwfc****-. TXCS1 # 
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(13-1) -TXCSn # (13-n) ©5*>«»©ffi-t* s *Sft (L) T&oTMftbfcl \, 
[0027] RXCS1 # (l4-l)-RXCSn# (14-n) tt^ftfi^-RXD12{COVNT0^5'7 P -fe 
W^Hf -§-C, 5^W-^7-K>65RXD12^tli^"r^i^-r, , RX 

csi# (14-1)^^1 (L)-efc^t#^fi^-^y-K(i/O7 p p-fe^f-)200-io 

^^RXD12Srffi^«Cli^-ro **5» ^0^-yy-K^^(^^RXD125r 
mil1rZ>bmWffi t &tZ><OX\ RXCS1 # (14-l)-RXCSn# (l4-n)<7)5*>^ 

[0028] 05fc % 04{^Lfciifs S^^DftflsflJ&ijH-. *HiS^J-C(^TXCSl # (13- 
l)~TXCSn# (13-n) ^T0N(L)^«?.RXCS1# (14-1) -RXCSn# (14 
-n)tf>9*>RXCSn# (l4-n)©W0N(L)i:W, iSd^OFF(H)£ftoTV^o - 
, TXD1 1 tt^TO^U-^-K (I/O^n-feyf-) 200-1 -200-nKl*j-f 5 
fc©ttfb0 % K(I/0^n-fe>>f-) 200-n<DfrtfKXDl2Ztiit)i-ZZb* 

^LTV^o Ltz&oX*mMm\Z&M, v^/-K(^>7°Pi?yf-)l00d^ 
^T^W-y/-K(I/oyn-lr5/^)200-l-200--n^-^ : tCffi^^-r^ 

£#s-e§\ i^Nf^^o^w—^y-Kd/oyD-fey^) 2oo-nd»e>offi ^-SrSfli i - 

[0029] ^BJOTXCSI # (13-l)-TXCSn# (13-nh RXCS1 # (14-1)- 

RXCSn# (14-n) (DWtfeXmtmm mrt^-to ft*3, ONIiT^T^vLK OFF 

mmvt (h) -e&s^^-f e 

[0030] $1\ TXCS1 # (l3-l)-TXCSn# (13-n) ft, case l-8lC^-t-J:5{CftE» 
^-^t>*dS"srii-CfeSo RXCS1# (14-1)— RXCSn# (14-n)f2, case 9-16 

So 

[0031] £fccase \l\Zjf^rXo\^ J—Y {M^tty^frh?^— -7j*-Y\Zrf— 

^Ucv^v^^WtE-Cfct), ^o^Kcase lStc^-TJ;^ ^-TV-KiO^ 
^y-K(^y^a-feyf-) fc^-^Sr^-TS^tt-Cx ^^/-KOH'^P-fey 
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[0032] £fccase lg^l^fc:, £T<DXlx— 77— K^-v^y— KW^ntj/f)^ 

X-^Sr^^-t-^rit RTtg-CfcSo case 20(^^5 iC^iH^^I^-O^U- 
^/-K^^l^-^^^i-^^ Rrfg-Cfc*?, case 21(^1-^9^^^/- 

[0033] 07(2, iiM^f %-Bl8&m ^BCSlU (15-1) -CSn# (15-n)£T/TR 
# (16)^£3^»K-fc5 0 ft ^|CS1# (15-l)-CSn# (l5-n)imt5 

16) fiiiff <£>^fa£^1-{f uv^;v(Dk%\z.\z-?*?;~Y{M^-?xi±yy-) 
100*^l/-^y-K(I/O7°n-fe5/^) 200-1 -200-n^<Z>tei£(j£{f) ^TSfrTf 

— K (I/Cr/Piryf-) 200-1 - 200-n^£>fc}£ (Jilt) ^rJ^-TV-K (I/O^n 
■fcyfO 200-1 -200-nj&»£>-rX*y-K C^YX/o-fcyif) 100^£>fc^ (SfS) # 

[0034] ;iftb2o<D{f -^{C £9 , v^y-K (Aft^/P-fcsrfr) 100fc*U— :/ A-K (I/O 
/Dtyt) 200-1 -200-nt©raoii^ttt* &8\&frt&\ZWWiSM. case 1 
-8^/7<-fi5{-, T/TR# (16)^TfiPt>LV^</V-efe5tttC« % -rX^/— K0W 
yyn-fe-zf-) lOO^bXW— KO/O^o-feyf-) 200-l-200-n^<Dfcj£( 

T'fcSo case 9-16K^-*\fc5K:, T/TR# (16) ^TR#gpt>LT*fe5^(C 
Xl^— ^y-K (I/O^ntyf) 200-1— 200-nd^-^^y— K WV^nty 

f-) ioo^<Dfcm&m) *m&u& ^?izx>bi<Dxu-7;-}?(i/oyvi±*,-p) 

[0035] mm, ii«»Rflr-^#18^fll#»CSl# (15-l)-CSn# (15-n)£R/TR 
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# (17)a»fcftS£Hfc|-e&5. flr#»CSl # (15-1) -CSn# (l5-n)f**tt&1-5 

v±yV)bomte<oto¥bvxm&£tix\t^z.k&*'r, m^ffiR/TRt (17) « 

-l-2007n*»e>-r^y-K-(/^^n-feyf-) 100^tf)fci£(gfs) as#»T?*>S£ 
fc$T3*U LI/^fctCliT^-KWy^ntyf) lOOa^^— K(I 
/O^n-feyf-) 200-1 -~200-n^(D^j^(^i)&^W-yy-K(I/O7 p n-fey 
f-) 200-l-200-nd^^/-K (^fX/a-fes^) 100~.tf>fcj£(gft) ##8) 

[0036] Z.flh2^(Om ^r\Z.X9, Y (AfX/n-fcjrjf) l00fc*W— 7y-K(I/0 

yn-feyf-) 200-1 -200-ntOP^<Z>Mte> iaiO{^i-«t9{C$!l^I$tl§o case 1 
-8lC^-TJ;9{C, R/TR# (17)*SRSP*>HU^W"Cfc5t#t!:tt, ://-K(I 
/O^n-fey-fr) 200-1— 200-n*^-r^/— KW^ntyf) 100^<Dfcj£( 
g{g)©*3W»T?*>3o case £5f^ R/TR# (17)#TR#fiP 

hLXhZ>i&&\a-i, ^/-KWVT'otyt) 100d^V-^/-K(l/O7°n 
•fey if) 200-1 -2OO-n'M0fcj£( Sift) &tfc*V— K (iAX/P-fcyfO 200- 

[0037] {Rjfttf)#£Tix *l>— K (I/O^n-feyf-) 200-1 -200-na^**/— K 

(I/O^P-feyf-) 20(ML*»iiff ©ffi^^LT iSft-CtfcV \ 

[0038] HiiBu *v-zf;--y<Dm$M*7F'tmxhz> 0 *m<oxu-7;-\?(i/ozfv 
■feyf-) 200-itt % is))TjV//<7V;vm^20lb'*yVjv/i/})T;vm$iM202*m 

^^LT^biXTtfcTXDll^SCLKlOtCLfc^or/^WV'r— ^204 

i^asife-rs, '<?v;v/i/])T;vm8m202ft^ Kzcs\tt^muxb%b*\^ ^ 

7WVx-^205^SCLK10(CLfc^ o r^yr/V7 f --^^^LRXD12^LTm 
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®3§203B\ TXCSi # tfimmLXtito (L) X*hZ>MmiZAj]£tltcSCLK10<D&. 

[0039] 012ft, ^-^-K©ffiO«^S^1-B|-C*)5. WJo^w-yy-K(i/o 
yn-fcylf) 200-iteMPU (Micro-processing Unit)210%^"-t"5o S^T/V//-^ 
/^^201Tv>°7Wl^~^204^ta$tVfc^fi7 f -^tt,^S#S^2 

SBlt$n^^209^LTMPU210OS*(CLfc^o-CMPU210^gE^.m$tV 
5o — SSfS r-^tt^^209^LTMPU210{Cj:«?/^r208^S:tii*tl 
% /N o 7WVx-^205tLT^^7WW/^yT/^^202lCA^$H, ixyT/Vx- 
^«^tlRXD12iL-CIU^$tl5, 
[0040] 013H:, h^oWtffld&^B-e&So ^^HW^nty 

fO lOOttaSfl itslHfP 105».t«fll 3te«IHlV^^ , 106*r#L, 5*-*2&ft 

fU:0»Jfei-5ri#T?fr*. AfcWfctt, TXCSI # (13-1) -TXCSn# (13-n) 
, RXCS1 # (14-1) -RXCSn# (14-n)®5*>, W?*«3£lC#j£Ufc«#*SWS 
7^/(L)l^ 0 

[0041] ^{Ix-^fi/^yw^-^i03iLT/^wv/^]JT/^^ioi(cA^$tu, 

3£{f5fcf|ilJ$l^;^105|;:^^ 

yTVl^-^g&^tK TXDllitT^tb^tl^o 
[0042] ^fa7 ? -^RXD12iii/yT/V//N o 7WV'^^102^A^$tlx SCLKlOfcf^ 

/•?7W^7 f -^104(C^^$tv§ o 
[0043] SCLK10fi^ny^^fife|BljiSl07"C^ric*tb, '<? W^T/He*»101 , ->y 

7/v//^wi^^i02£fijft^5£#^ N^y-KWx/n-feyf-) 1000 

^l»km^$ii5o iiftM^^^i20Srfeyh1-S^{j:«tJ3^D5/^^ii 

KlO7tt0f3tOHc©^oy^^ifeU jifiM^v f ^i20^yTi-5o 
[0044] ^ifefy^^Z-K^^n-feyf-) lOOSrfflV^riifll't-Sfcfetctt, i£{f 

ft»Vv^l05, Sft3feffi!l«l^^^l06l!:fS:£L, Mr-^^^Wl'f- 
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[0045] m i4ft, ■?x?;-h*(Dm<Dmf&®\*^'t-mx*hz> 0 ifm^^j-v (M^n 

■feyf") 100ft, MPU (Micro-processing Unit)lll^i-§ 0 26fB5fcftl#Pl'$***l 
05, M5fe«*ll^^l063ttfafllW*l^^i20tt, ^*110£^LTMPU 

[0046] ^flx-^tt/^llO^LTMPUllll^^^^TlOStC^tji^tL, 

^-^lOStL-C/^WV/i/yT/V^^&lOltCA^I^ » S^TA^*— *R:3HJI 
§ttTXDl 1 ^LTW^SnSo ^yr/V//^ WHg*gl02-e/^ WWf-^ 104 

{c^$^cSfir-^«/^^Tio9^iaii$tv, /^liosr^uxMPuiiKZ) 

gjfcKlLfcflSoTMPUl 1 1 fcSWt W^tl^o 
[0047] [3l5f*. *»WlCd>d>5ji^'>'^"rA©m^S^tliMia"CJfc5o af&fc5fe3fc*> 
SfSffi^^St-Sfc*^, TXCS1# (13-l)~TXCSn# (13-nh 
RXCS1# (14-l)-RXCSn# (M-iOflSffl^SftS, @15^L^J«, TXCS 
1# (13-l)~TXCSn# (13-n)f*£TT*^r:/(Lh RXCS1# (14-1) ~RXC 
Sn# (l4-n)09^>RXCSi# (14-i)0*7Wr7 (L)-CffiftT^-f^"T?*V^ 

[0048] SCLK10(D3i±^t)^i/-e- 7 ^/-K W^D-feiyf-) IOOj^TX 

Dl ljWBa&h,, XW-^y-K (I/O^n-fey-fr) 200-1 -200-nTit SCLK10O 
ftTtf^yS^CTXDllfc?**' 1"5 0 :/>^K(I/0:/n-feytf-) 200-4 

(D^^sCLK10Ol£ji^«9ai5/v;-eRXD12^jittlU flfe<0*l'— Kttffl** 

00^^W-^y-K(I/oyPi?^^)200-l-200-n^^LTIllNF^7 f -^^ 

3/n-feyf-)200-i/5^^7 f — ^*S»t®5iidS-et<5. 

[0049] 0i6«» *isw^J:-5^^goliife^j^i-|g|-efc5o *^WJ-e(t, mi4(c 

~K(I/O^n-fe 5 'f-)200-l-200-n{cm ; etuW^¥^^250-l-250- 
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[0050] 7^^-*teyw^K^-^^S-^T-t5 0 7^ax^- * 

1>-)200-l-200-nte;*:* lofoiDttlAJltMf, T^^-^g^tL 
[0051] T^^~^251-l-251-n[Cj;|9$lJ^I^252-l-252-n^©J^l$tl§o $J 

200-l-200-n(C7^-K/^^i-§ o Hl2K^f J:5H^U— K(I/ 
O^O-feyf-) 200-l-200-n^MPU210^X.tV(i, frj$?*^i252-l~252- 
nbXU— (l/0-7u±yV) 200-l~200-nfcttT*-^5V~K W^n-fe 

[0052] 0<jx.«, M-jj^mftmw 

50-l~250-n£LT, n*mWxn?h/l'Zmft£tt*-**mW)irZtcft<DH 
v MYYJA ±btL5o rftibcDKy^O?^ 

m) izxmr^^mm^mmu ^yh^mm, egr/vi^«, wmyk 
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mmLft^y^ommtjwmu H7Vyi?x*n&\znm<Dmin&*fazffl®L 
[0053] mm7i'-*$:mm~rz>w&\m. mti^m^m^25o-i-25o-ntLx 

htlZ>o Z.<DWrfr. ^l/-^y-K(I/OT°n-fe>>f-) 200-1 -200-n}i*^(^l^- 

[0054] m®T?^^-*xm&Ltcvx^>aymmi-%M&im. mx* 

^^^-250-1-250-niLT, mmT?^^-?ZmM^%tz.V><DYtfyyV* 
tcte^-7?})yi?tj;¥&%tetlZ> 0 ^V-^y-K(I/O^n-feyf")200 

^-Y^y^^unn^<D^mt\,x\^^viya>(D^m. tmsmt^tb^ ± 

[0055] &±&'<tcmifom\Z.£tl&. ^-KW^tyt) 100;6>bO^te# 
%m<D&^%m\ti/?srJ*K&'0X-\'—7J— Kd/oynir^) 200-1-200-n 
^W-^y-K(I/O7 P C2-fe^f-)200-l-200-nTi*'7^y-K(^( > 
y^vtyV) lOOfrtboy^lzm^Z, tt|^^#:^^-250-l-250-n^LT 

lOO^^Ojt^-^l— ^y-K (I/O^n-feyf-) 200-1-200-ntCiy n 

[0056] ^l/-^y-K(I/0^n-fe^) 200-1 -200-n^^tt, v^HW> 

^n-fe:-/^) lOO^^PJ^iitt-rSjifs^^AfciiOS^ <Dffi m^mztiZo 
Zf;— K (I/OTV-feyfO 200-1 -200-nd^-x'^y—K OHV^n-feyf-) 
100^e^$n5W^tLTfi, Bl^L^V ^^£9 A^^ST^^r-*.^ 
M^OtfffiL W^^^^250-l-250-n-e<D^ifMm(ii«»tll, 
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£tt$ttk BrU&ttk M^lll), ^-^/-Kd/oyo-fe^) 200-1 ~200-n 

[oo57] iai7{4. fc£z\nmtmi/^j*<Dmi&m$:^-rmx*hz> 0 xmmmxn 
-rx^MPv^m^^-^y-^m^o ^w-Kwy/ntyt) 100 

(CfiE1Silfi252-0^ % xu-7j—h* (I/O^niry-^) 200-1 -200-n^ftgBlS 
^®252-l-252-n^^$tvTV^o IEtl^g252-0-252-nlC«, ilt'tf) 

[0058] ®* o^*?/— KOHVT'P-feyU-) loo, ^/-Ka/oyp-feyi*-) 200-1 

-200-n-C{i x g #{C^$tLfcfaltgg252-0-252-n$:ffi V NTfiJO^TPjtl 

safc^WAlcj^tf, ^/-KW^ptyf) looa^w-^y-KO/ 

O^n-feyf-) 200-1 -200-n^lf #©:/p-K***I\ &fc5ffi%^<0 1*1152* 
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